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NEWS VIEW 157 
A Truly Global Institution? 

I was quite recently asked to take over the Chairmanship of the Recruitment 
and Publicity committee.  This was the result of a conversation with Colin Porter 
and was not the initial intention.  However, as we all know, the IRSE is only as 
good as the support it gets from its members and greatly benefits from their 
contributions. 

The R&P committee seeks to ensure we are doing the best we can for our 
members wherever they are and puts forward ideas that will enhance our 
membership package.  As we face the future we see challenges in the way of 
investment placed following the global recession.   

One thing does seem clear to me in that we still need a professional body to 
enhance the profession of the Signal and Telecommunications Engineer.  We 
should strive to be part of the dialogue that looks at the skill of the Signal and 
Telecommunications Engineer and the real value that projects can achieve with 
competent Engineers. 

As we move forward I would like to see our Institution become truly global 
in the way we communicate and we are working hard to enhance the website.   

I would appreciate your input to the R&P committee so please contact me if 
you have any questions or ideas via this magazine. 

 
Andy Knight 

R&P Committee Chairman 
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QUEENSLAND SIGNALLING PRINCIPLES 

The paper provides an overview of the signalling systems and 
principles that are used on the Queensland Railways (QR) 
network (excluding the standard gauge between Acacia Ridge 
and the NSW border). 

The content is intended to be informative only, describing 
the nature and meaning of aspects displayed to drivers, typical 
interlocking functions provided by control systems, and an 
overview of some of the technology systems that are used as 
part of the overall signalling system. 

Note that this paper is not intended to be comprehensive, 
or to be used as a design specification or design input.  In 
some cases, a simplified description of the principle is 
provided to convey the intent, rather then providing a full 
description of the requirement.  More detailed signalling 
specifications are available to designers of systems for the QR 
network.   

A number of these are listed as references to this paper. 

SAFE WORKING SYSTEMS 
Systems Used 

The deployment of safeworking systems on the QR network is 
as shown in Figure 1 Safeworking Systems on QR Network. 

QR uses three main forms of safeworking systems: 

 Remote Control Signalling (RCS) – colour light route 
signalling, often referred to more generically as 
Centralised Train Control (CTC); 

 Direct Traffic Control (DTC) – a form of train order working 
assisted by controller workstations and driver workstations; 

 Staff and Ticket – traditional form used for very lightly 
trafficked branch lines where normally only one train 
operates on the branch (not discussed in this paper). 

Each safeworking system is supported by formal Operational 
Procedures that are published in the QR Governance and 
Management System. 

Overarching Principles 

The overarching safety principles that govern all forms of 
signalling systems within QR are defined in QR Standard SAF/
STD/0006/SIG. Principles for the Signalling of Trains. 

In particular, this standard is used as the base standard 
when changes are proposed to existing systems, principles or 
procedures, either generically or for local variations. 

The standard specifies requirements for: 

 Train Separation; 

 Braking Distance; 

 Overlap Distance; 

 Sighting Distance; 

 Train Location and Detection. 

 Route Integrity; 

 Position of Points;  

 Track Occupancy; 

 The Proceed Authority – General Principles; 

 Running Movement Principles; 

 Shunting Movement Principles; 

 Road/Pedestrian Crossing Control Principles; 

 Cane Tramway Crossing Control Principles. 

REMOTE CONTROL SIGNALLING (RCS) 
Remote Control Signalling, as presently implemented by QR, was 
defined during an Operational Procedures rewrite in the mid-1990s.  
It superseded the existing overly complex “Book of Rules”.   

At that time, procedures for remotely controlled colour light 
signalling were similar across the network, but there were 
significant differences in operational procedures between the 
Brisbane Suburban Area (referred to as BSA Procedures) and 
regional areas (then referred to as CTC). 

Although the procedures have now been harmonised, there still 
remains some variation between BSA and regional applications 
within the infrastructure design itself.  As two examples, overlap 
requirements are different for regional areas, and route disabling 
links to allow routes to be fixed at stop in the field are not provided 
in regional areas. 

Classes of Route 

Signal routes are classified as either Main (defined as Running in 
operational procedures) or Shunt. 

Main routes commence at a main signal and end at either 
another main signal, a stop board acting as a main signal, or a 
buffer stop.  Main routes are characterised by being intended to be 
taken as a running move whereby the train speed is dictated by 
speed boards.   

“Warner” and “calling‑on” route classes are sub-classes of 
main routes which have specific interlocking, aspect and speed 
restriction requirements. 

Shunt routes commence at a shunt signal, which may be a 
stand alone shunt signal or a subsidiary signal mounted beneath a 
Main signal.  They end at another shunt signal, a main signal, a 
buffer stop, a stop board, a limit of shunt (LOS) board, or in a 
siding.  Shunt routes are characterised by being intended to be 
taken at low speeds, with the train driver being responsible for 
ensuring that the train can be stopped clear of any obstruction. 

RCS Aspects 

Aspects displayed to drivers indicate both the route set, and the 
state of the next signal in advance.  Route information when read in 
conjunction with permanent speed boards allows the route 
competent driver to determine the appropriate speed, and train 
management strategy. 

Overview of Queensland Railways Signalling Principles 
By Paul Huth, BE (Elec), RPEQ, AMIRSE 
Manager Engineering Capital Delivery, QR Network Pty. Ltd.  

Originally presented to an IRSE Conference in Brisbane in July 2008 

Part 1 
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Fig. 1   Safeworking Systems on QR Network 
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QUEENSLAND SIGNALLING PRINCIPLES 
Main Signal Aspects 

Main aspects are as follows: 

 Red (R) – stop. 

 Flashing yellow - a driver situational awareness aspect that is 
more restrictive than yellow, and is used for Warner class 
routes.  This aspect indicates a maximum route speed of 
40 km/h unless further restricted by speed boards, and that 
normal overlap beyond the next signal may not be available.  
This aspect is not displayed to standard gauge trains. 

 Offset yellow (OsY) - used for main routes applying into a 
refuge or a track circuited sidings.  It consists of a red main 
aspect and a yellow offset aspect on either the left or right of 
the red, on the divergent side. 

 Calling‑on (CO) - a modified three lamp position light 
subsidiary aspect, consisting of the proceed indication as for 
a subsidiary shunt signal and an illuminated letter "C", in the 
position which would otherwise be occupied by the red lamp. 

 Yellow (Y) - be prepared to stop at the next signal as the 
signal protecting entry to the next section may be at stop. 

 Double yellow (YY) - the next signal is Y. 

 Flashing Green - used for main routes which control entry 
into Staff and Ticket, Direct Traffic Control (DTC) or any other 
territory where a proceed authority for the train is required in 
addition to the proceed aspect in the entry signal. This aspect 
is not displayed to standard gauge trains on Dual Gauge 
Lines. (In fact there are no sections of Dual Gauge Lines with 
DTC) 

 Green (G) - indicates that the next signal is YY (4 aspect 
signalled areas), Y (2 or 3 aspect signalled areas) or G. 

Lamps in multi-lamp signal heads are arranged in order (bottom 
to top) red, yellow, green, yellow.  This arrangement provides 
sufficient separation between discrete yellow lamps of double 
yellow aspects to allow long range interpretation by the train 
driver.   

Route Indicator Aspects 

Where a running signal has more than one main route, a route 
indicator is provided.  

Two forms of route indicator are used: 

 Position Light Junction Indicators (JI) – this consists of one or 
more lines of five white lights at various angles above the 
main aspect (one line for each signalled route excluding the 
straight route).  An example of a JI is shown in the picture  
below, which indicates that the route is set for the 2nd road 
to the right of the straight road. 

 Theatre route indicators – display descriptive text to indicate 
the route set (e.g. platform number, road name etc).  

Position Light Junction Indicators are used by default.  Theatre 
route indicators are use in situations of greater complexity, or 
where the use of JIs may create confusion. 

Repeat Signal Aspects  

Where the viewing of a main signal is limited and does not 
satisfy specified minimum requirements, one or more two aspect 
repeat signals are provided.   

Repeat signals display a green aspect when the signal being 
repeated displays any main proceed aspect.   

When a repeat signal is contained within a main route which 
is/was displaying a flashing yellow aspect at the entrance, the 
repeat signal also displays a flashing yellow aspect.  

A yellow aspect is displayed in all other circumstances.  
Repeat signals are fitted with a round reflectorised "P" sign 

(black letter on yellow background) to distinguish them from 
Main Signals, or Approach Signals.  If a repeat signal is blacked 
out, the driver may proceed past the signal without additional 
authority as the signal is incapable of displaying a stop aspect. 

Approach Signal Aspects 

Where entry to a long section (e.g. between stations) is 
controlled by a two aspect (green/red) signal, the next signal in 
the running direction will be a two aspect (green/yellow) 
Approach Signal, positioned at braking distance from the next 
signal capable of displaying a stop aspect (often referred to as 
the home signal).  

Alternatively, a reflectorised sign known as an Approach 
Beacon  may be used in lieu of an approach signal where 
stopping distances are relatively short (e.g. 800 m) and there is 
clear visibility of the station home signal from the worst case 
braking point.  Such an arrangement is shown in the diagram of 
Bobawaba below. 

Approach signals (at braking distance) are distinguished from 
Repeat signals (not at braking distance) by the substitution of the 
reflectorised "P" plate below the main aspect with a miniature 
version of the Approach Beacon sign.  As is the case for repeat 
signals, a driver may pass a dark Approach signal without 
additional authority. 



www.theclimateisrightfortrains.com
www.bombardier.com

We are proud of our history in manufacturing leading-edge signalling technology 
in the UK for over half a century. As a global leader in sustainable rail technology, 
we have installed signalling systems in over 50 countries, and some of the world’s 
busiest metros rely on our mass transit solutions.

From Madrid to Manilla, from Chile to China, millions of 

passengers rely on our signalling systems every day

 50 years  
‘made in UK’ 
  Bombardier Rail Control Solutions

BOM06073 rail engineer ad.indd   1 5/11/10   3:19:44 PM
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QUEENSLAND SIGNALLING PRINCIPLES 
Shunt Signal Aspects 

Shunt signals use a three lamp position light signal with aspects 
as follows: 

 Proceed Aspect - two white lights rising at 45° from left to 
right;  

 Stop Aspect - a white light and red light displayed 
horizontally, white lamp on the left.  

The left most white lamp is common to both proceed and stop 
aspects, and is referred to as the “pivot” lamp. 

When a subsidiary shunt signal is positioned on the same post 
as a Main signal, no stop aspect is provided in the shunt signal.  
The stop aspect in the main signal is also displayed when the 
shunt proceed aspect (2 white lights) is displayed. 

In some circumstances stencil route indicators are used to 
provide route indication for specific shunt routes. 

"X" Indicators (non-wired routes) 

In electrified territory, where a route is not wired for electric 
traction and one or more of the approaches to the signal are 
wired, a stencil indicator displaying an "X" indication is provided.  
The indicator is lit (and lamp proved) for any unwired route (main 
or shunt). 

Dynamic Speed Indicators 

Dynamic Speed Indicators (DSI) are used below Main signals 
(including Approach signals) where aspect sequencing requires a 
yellow aspect with the signal in advance showing a proceed 
aspect (e.g. Y up to Y).  This is often the case when approaching 
junctions or overlap restricted routes where the driver is required 
to significantly reduce the speed of the train, but not to stop the 
train.  The development history of the DSI is discussed later. 

As shown in the adjacent picture, the 
DSI is similar to a stencil indicator and is 
mounted on the signal post below the 
main aspect.  It displays a two digit 
number (not shown in photo), and is 
usually constructed using fibre optic or 
LED technology to improve long range 
visibility. 

When a signal provided with a DSI is 
displaying a yellow aspect and the next 
main signal is displaying a proceed 
aspect, the maximum speed (km/h) at 
which the next signal may be passed is 
displayed in the DSI.  Each indicator is 
capable of displaying two different 
speeds, allowing for variation between 
routes at the next signal. 

In general the speed will be the 
turnout speed for the route beyond the 
next signal (e.g. 80, 50 or 25 km/h) or 
40 km/h when the next signal is 
displaying a flashing yellow aspect. 

RCS Aspect Sequencing 

Basic Sequence 

In four aspect territory (ignoring converging or diverging routes), 
the aspect sequence is nominally G / YY / Y / R in increasing 
order of restriction.   

In three aspect territory the YY aspect is omitted, giving an 
aspect sequence of G / Y / R. The interpretation of the Y aspect 
is as for four aspect signalling.  

The following diagrams provide an overview of how these 
sequences are applied in various circumstances.  In these 
diagrams: 

 BD refers to full service braking distance for the worst case 
train; 

 BD* refers to full service braking distance of the “Design 
Train” (e.g. an EMU) – the train for which the system is to be 
optimised.  If the signal reads to lines that are not wired, a 
stencil indicator displaying an "X" indication is provided.  The 
indicator is lit (and lamp proved) for any unwired route (main 
or shunt). 

In some circumstances in the Brisbane suburban area where 
headway requirements for the design train dictate a 2 section 
signal spacing shorter than the worst case train, an additional 
speed restriction is mandated for non-Design Trains (e.g. Freight 
Trains).  



Rail Tech Training

Rail Tech Training is widely considered to be one of the top providers of Signalling and Telecoms training within 
the UK. Hosting a fully indoor 10,000 square feet Network Rail approved training academy, Rail Tech Training 
provides a real life approach to a range of diverse training modules.

Since its inception as a training provider it has continued to achieve the high standards expected by its customers. 
These standards were recently recognised by the UK Skills body and it was awarded a prestigious National
Training Award as the Best Medium Sized company in the East of England.  

Some of the many training courses available:

• SMTH / BS1 / BS2 / Signal Appreciation / Diagram Reading / SFI 
• AC / DC / Aster / TI21 / HVI / Reed / Digital TI21 Track Circuits
• Clamplock & HW Points Installation & Maintenance
• Signal Works Testing Courses MOD 5 / MOD 3C / MOD 3BL / MOD 4
• Fibre Optic Jointing and Splicing
• Signalling Design Courses BST / IST / AST
• Basic and Advanced Telecoms Principles / TMTH Initial  
• Relay Interlocking (RI) / Route Relay Interlocking (RRI) /Solid State Interlocking (SSI) 
• Basic ERTMS Training
• PTS / Lookout / COSS / ES / Core Planner / IWA / Hand Trolley / Safety Critical Assessments
• IOSH Management Courses
•17th Edition Electrical Courses

For more information on any of the above courses please contact Richard Willsher directly on 01473 242344 or 
email richard.willsher@railtech.co.uk or visit www.railtech.co.uk/training-services/

Rail Tech Group IRSE Assessing Agency

Rail Tech Group are a highly established IRSE Licensed Assessing Agency able to undertake professional IRSE 
workplace and competence assessments. Adopting a friendly and pro-active service, our customers benefit from 
receiving a first-class service every time.

•IRSE Initial Log book set up
•IRSE 5 Year Surveillance Renewals
•IRSE Signalling Installation Categories
•IRSE Signalling Maintenance Categories
•IRSE Signal Works Testing Categories
•IRSE Telecoms Installation Categories
•IRSE Telecoms Maintenance Categories
•IRSE Project Engineer Categories
•IRSE Engineering Manager Categories
•IRSE Workplace Assessments
•IRSE Competence Assessments

Every single IRSE licence that we have ever processed has been approved by the IRSE at the very first time of 
submission - a record we are extremely proud of.

Upon quoting this advert we will apply a 5% discount of all bookings. For more information contact Gary Brackley  
on 01473 242350 or email gary.brackley@railtech.co.uk or visit www.railtech.co.uk/irse-assesing/ for further information.
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QUEENSLAND SIGNALLING PRINCIPLES 
Aspect Sequences at Junctions 

The aspect of the signal in rear of a signal indicating a diverging 
or converging route is restricted to a maximum yellow where the 
diverging route requires a speed reduction of more than 15 km/h 
relative to the straight or any other route. 

The main aspect in the signal applying over diverging or 
converging points is typically allowed to step up to a less 
restrictive aspect (determined by aspects in advance) after the 
train has occupied its approach track for a preset time that is 
intended to ensure the necessary speed reduction. 

Main Route Locking Requirements 

General Requirements 

While not a comprehensive list of interlocking functions, Main 
routes are required to prove the conditions listed below. 

Typical interlocking functions: 

 The Control Centre non‑vital control is given or control from 
an emergency push button or an override switch is effective; 

 Opposing and conflicting routes are normal; 

 In‑route points are proved in correspondence and locked in 
the lie required; 

 Catch points are controlled, proved in correspondence, and 
locked to protect the route and overlap; 

 Ground frames are detected and locked normal; 

 Facing points in the overlap are proved in correspondence at 
the time of clearing, trailing points in the overlap are 
detected and locked; 

 In‑route tracks are unoccupied; 

 Tracks in the overlap are unoccupied; 

 Fouling tracks are unoccupied; 

 Approach locking and route holding functions are proved 
effective and any functions (e.g. timers, inverse track repeats 
etc) which release these functions and approach clearing 
timers for the signal at the end of the route shall be proved 
reset prior to displaying a proceed aspect; 

 Level crossing conditions are satisfied. 

Flashing Yellow Route Requirements 

A flashing yellow aspect is provided where there is an 
operational requirement to advance a train while the overlap 
which would otherwise be required for a yellow aspect is 
unavailable.   

Warner routes are provided where there is the need to 
provide a choice to the operator, of setting either a main route 
with a full overlap, or a Warner route with no overlap or a short 
overlap.   

The flashing yellow aspect once displayed will be stepped up 
to a steady yellow aspect or higher when the signal at the end of 
route displays a proceed aspect, or the overlap becomes 
available.   

Locking is provided to ensure a yellow aspect once displayed 
is not subsequently downgraded to a Flashing Yellow aspect. 

Calling‑On Route Requirements 

Calling‑on routes are provided where there is an operational 
requirement to advance a train onto an already occupied track, 
typically a platform track.   

Calling‑on routes are main routes which do not prove or lock 
an overlap.  They require both the destination and approach 
tracks occupied for the route holding times.  The required 
approach track occupancy time is the route holding release time 
applicable to the length of approach track provided. 

Approach Locking 

General 
Approach locking is extended to sighting distance on the 
approach side of any signal, the aspect of which would be 
altered if the signal was replaced to stop.   

Depending on operational requirements, approach locking 
may be “once cleared” or “comprehensive”. 

“Once Cleared” approach locking remains effective after a 
signal is restored, and is released only after a preset time.  This is 
independent of track circuit occupancy. 

“Comprehensive” approach locking remains effective when 
the signal is restored after an approach track has been occupied.  
It remains effective until released by the elapse of the approach 
locking time or by the passage of a train (i.e. approach locking is 
not automatically released if the approach track becomes 
vacant).  

Signals which apply from non‑track circuited areas or have 
short approach tracks are approach locked once cleared. 

For the purposes of approach locking, sighting distance is 
considered to be 400 m or 15 s at line speed, whichever is the 
greater.  

Selection of Approach Tracks 
Approach tracks to a signal may be conditionally selected by the 
lie of points. 

If the direction from which the track was occupied cannot be 
determined by the use of points selection, the approach of a 
train is determined by evaluation of the route holding function(s) 
associated with that track.  
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Release of Approach Locking 
Approach locking is released when all the following conditions 
are satisfied: 

 The signal has been proved at stop; 

 The signal clear control logic has been reset; 

 The approach tracks were never occupied whilst the signal 
was clear or any of the following has occurred: 

 Track occupied release has occurred due to the 
passage of a train; 

 The approach locking time has elapsed; 

 There is at least one signal at stop and free of approach 
locking between any occupied approach track and the 
signal being replaced.   

Route Holding 
Route holding becomes effective when a route sets, and remains 
effective until released by the passage of a train, or until the 
entrance signal to the route is normal and if no in‑route tracks 
are occupied.  Route holding is not released unless the entrance 
signal is proved normal. 

Sectional release of route holding refers to the sequential 
release of the route holding function associated with each track 
as the rear of the train clears the track.  Sectional release of route 
holding is typically provided for all in‑route and trap or catch 
points which protect the route, and also for route holding of 
opposing routes or conflicting routes. 

A route locks normal all opposing or conflicting routes.  A 
route (the locking route) locks normal by route holding, any route 
(the potentially locked route) for which any of the following 
conditions are true: 

 Any track is an in‑route track for both the locking route and 
the potentially locked route; 

 Any track is an in‑route track for the locking route and a 
fouling track for the potentially locked route or its overlap; 

 Any track is an in‑route track for the potentially locked route 
and a fouling track for the locking route or its overlap; 

 Any track is an overlap track for the locking route, an 
in‑route track for the potentially locked route and the signal 
at the end of the locking route is not also the entrance signal 
to the potentially locked route;  

 Any track is an overlap track for the potentially locked route, 
an in‑route track for the locking route and the signal at the 
end of the potentially locked route is not also the entrance 
signal to the locking route; 

 Any track is an overlap track for the locking route and a 
fouling track for the potentially locked route; 

 Any track is an overlap track for the potentially locked route 
and a fouling track for the locking route; 

 Any track is an overlap track for both the locking route and 
the potentially locked route without the conditions for 
sharing overlaps being satisfied. 

Required State Of Points 

Points Setting 
All in‑route points, trap or catch points protecting the route, and 
points in the overlap must be set appropriately. 

Where one end of a cross‑over shares a track in common  
with an in‑route set of points, but is not itself in‑route, the 
cross‑over must be set appropriately to ensure that a parallel 
move remains available. 

Points Locking 
All in‑route points, and trap or catch points protecting the route, 
must be locked.  Points in the overlap must also be locked under 
certain circumstances. 

Points Correspondence 
All in‑route points, and trap or catch points protecting the route 
must be proved in correspondence and locked in the 
appropriate lie.  Points in the overlap must be proved in 
correspondence under certain circumstances.   

Overlap Requirements 

Overlaps in regional areas are provided as a set minimum 100 m.  
This may be shared between routes subject to conditions 
described below. 

The minimum length of overlap provided in the Brisbane 
Suburban Area is based on line speed and is specified in an 
overlap requirements reference table published by QR.   

The speed used for overlap determination is the maximum 
speed permitted in the last 200 m of approach to the signal at 
the end of the route.  The gradient used for overlap calculations 
is a calculated average gradient calculated. 

Overlaps may be simultaneously shared provided that at least 
50% of each overlap (as calculated above) is available before any 
point of conflict.  In addition there must be a minimum of 50 metres 
available for each approaching train before any point of conflict. 

All trailing points in the overlap are required to be set, 
locked and in correspondence.  All tracks are proved clear from 
the signal at the end of route up to the end of overlap 
designated on the signalling arrangements. 

Facing points in the overlap are proven in correspondence 
(normal or reverse) at the time of clearing.  Subsequent breaks in 
detection due to the controlled movement of the facing points 
are permitted unless a loss of detection exceeds 150% of the 
normal operating time of the points.  After this time, the aspect 
requiring the overlap will be replaced to stop.   

The remainder of the article covers: 
Dual Gauge Requirements 
Level Crossing Protection 
Universal Traffic Control (UTC) 

DIRECT TRAFFIC CONTROL (DTC) 
DTC WAYSIDE EQUIPMENT 
EXAMPLES OF IMPROVEMENTS FOR 
DRIVER SITUATIONAL AWARENESS 
DRIVER SUPERVISION SYSTEMS 

Part 2 will appear in the next issue. 
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TERN 

TERN – Token Exchange using Random Numbers.   

A simple processor-based signal control system for minor railways 
demonstrated for the first time at the IRSE Minor Railways Section 
visit to the Ravenglass and Eskdale Railway (R&ER) on April 10 2010. 

 
The TERN equipment was a prototype.  Not a pre-production 
version.  No, a real, just-off-the bench prototype.  How could you 
tell?  Well there were the odd tell-tale features common to all bits 
of kit early in their development.  There is a compromise to be 
reached.  Spend enough money to show that the effort is serious, 
but on the other hand do not spend on some of the peripheral 
gear. 

So, looking at the power sources.  What drove the TERN 
units?  A pair of car batteries.  One was new, one had seen years 
of service under a bonnet.  Then there were the power cables.  
These were indeed serious pieces of kit, carefully crafted by a 
company that knows about cabling.  Stuart Marsh of Highblade 
Cables has been supplying cables to the communications industry 
for years - and you could tell. 

The TERN unit itself was an impressive piece of special 
construction.  A true black box with a single enigmatic red button 
– the only control.  There was an LCD display and a keypad, but it 
was freely admitted that this wasn’t connected to anything yet. 

And what was the main communications means?  Here the 
true nature of an early prototype shone out.  Two ex-Geordie taxi 
radios showing signs of long and sterling service with their hard 
plastic microphones swinging limply on their coiled leads.  They 
were Tait 2000 radios built like battleships with casing secured by 
crosshead screws – again with plenty of evidence that they had 
been to pieces many times in their life time.  Again, the cabling 
was immaculate between TERN unit, laptop and radios.  And that 
was it.  That’s all that’s involved in the system apart from a laptop 
and a radio interface. 

Predictable computing illusion 
The Minor Railways Section’s visit on April 10 coincided with 
fabulously fine weather all the more welcome after the long and 
chilly Lakeland winter months.  The TERN demonstration was 
arranged in two parts.  There was a brief demonstration in the 
conference room at the Dalegarth station followed, after the last 
service train, by a live airing of the system on a special train 
running under possession between Ravenglass and Irton Road. 

The TERN system relies on a simple and entirely predictable 
computing illusion – the illusion that route tokens can fly between 
machines.  It avoids having any safety critical information passing 
between master and slave units and so does not use a secure, 
dedicated communications link. 

In the lead-up to the demonstration, the R&ER was very 
helpful in explaining the practicalities of their paper-based radio 
dispatch system.  TERN attempts to emulate this but adds route 
interlocking, a secure in-cab train display and a real time train 
graph.   All this is latched on to that basic computer illusion.  

The single red button has evolved because of the need to 
make the unit as practical as possible.  All a driver has to do is 
confirm that he is where the controller understands him to be.  
The only other control is an ‘On’ button.  At the moment there’s 
a key switch – Signal engineers like keys.  There won’t be an ‘Off’ 
button.  Switching the unit off will be via the keypad or, as at 
present, remotely by the control unit. 

There are other features of a prototype that you can spot.  A 
production model will be transported in a box.  A prototype 
comes in at least three boxes.  One for the very heavy car 
batteries, one for the main pieces of kit and a third which 
contains the soldering 
irons, the long nose 
pliers, the insulating 
tape, the battery 
chargers and other 
assorted rescue 
equipment.  All this in 
turn is supported by a 
crate containing a 
monitor, keyboard and 
mouse just in case the 
software in the TERN 
unit needs tweaking. 

 

Solution waiting for a problem 
Make no mistake; TERN is in fact a giant leap backwards in 
computing technology.  The programming harks back to the 
1960s.  However, it has been aided by huge leaps forward in 
processor power, hardware and support software. It was 
invented over 20 years ago as way of providing token protection 
for track gangs on the Redmire and Eastgate branches.  In the 
years leading up to Privatisation it was progressed almost to 
prototype stage by BR Research.  But Privatisation killed it off 
and the project ran into the deep, long grass.  

Token Exchange using Random Numbers 
(In celebration of prototypes) 

By Grahame Taylor B.Sc., C.Eng., M.I.C.E., Tern Systems Ltd. 
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For several years TERN was almost a solution waiting for a 
problem.  But times have moved on.  Minor railways are growing, 
setting their sights on extending their lines and running more than 
just the one train.  They now have to consider seriously how they 
are going to manage this extra traffic and benefit from the extra 
revenue.  Fixed signalling systems can be vulnerable to vandalism 
and can involve significant infrastructure works.   

The traffic is seasonal and so there can be issues of leaving 
equipment to the mercy of the elements in the off season.  TERN is 
being developed specifically with this railway sector in mind to 
provide a secure method of train management at an appropriate 
level of technical sophistication. 

Test train 
The bench top demo in the Dalegarth lecture room went off 
without a hitch.  There was an issue of trying to find something 
made of steel to which the taxi mag-mount aerials could be fixed.  
The tables?  Made of wood.  The chairs? – Plastic.  Radiators? – too 
far away.  In the end a couple of crowd control barriers filled the 
bill. 

Working with the aerials four yards apart was hardly a serious 
test apart from coping with the vagaries of RF flying about in a 
confined room.  The main test, not attempted before on a moving 
train, was to try out the equipment on a journey up the valley from 
Ravenglass.  But, in the way is Muncaster Fell and so, using it’s own 
VHF frequency rather than an allocated R&ER frequency, the radio 
transmission had to bounce its way up the valley sides to reach the 
loop at Irton Road about four miles away.  Again, in true prototype 
fashion there was an issue with the aerial fixings.  How do you 
connect a mag-mount aerial to an aluminium coach roof?  The 
answer was to stick it on with the aid of a mastic gun, something 
which all pioneers have in their rescue kit.  

Real-time train graph 
At the moment, the TERN system uses a very basic, simple system 
of Dual-tone Multi-Frequency (DTMF) tones.  Why DTMF?  Well, it’s 
easy to understand and easy to hear whether a message has been 
transmitted.  So, off went the train with its taxi radio on full volume 
so that the assembled company could hear the system in action.  
Beeps echoed through the still evening air as route tokens were 
allocated to the train by the control unit.  The train disappeared 
from site beeping merrily and like a lunar module going behind the 
moon, there was an anxious wait for the first position report from 
the train.  Eight minutes can be a very long time. 

The silence was broken with the first message from the train 
which came through as clear as a bell.  The position of the train was 
clicked on the control unit track diagram and thence automatically 
on the real time train graph below.  Further periods of silence 
followed to be broken by position reports and then by token 
exchanges allowing the train to go further up the line.  

Radio’s revenge 
At Irton Road there was a final position report before the train was 
due to run round and return.  The TERN unit was programmed to 
accommodate this run round manoeuvre which was successfully 
achieved before tokens were allocated for the return journey.  But 
remember, this was prototype kit.  One of the radios, after years of 
picking up fares outside Newcastle nightclubs, decided that it 
didn’t want to broadcast voice audio any more.  It would convey the 

DTMF tones to the TERN unit computer, but voice coverage 
there was none.  Nevertheless, sufficient communications 
remained, along with an understanding by the operators, for 
the remainder of the journey to be carried out under token 
protection. 

As the train approached Ravenglass its presence was 
announced by the sounds of DTMF tones echoing off the 
station buildings.  There just remained for the kit to be 
dismantled and the aerial to be wrenched from the carriage 
roof leaving a tell-tale sticky patch of mastic. 

Tail piece 
Prototypes can have rough edges, and this one had several, but 
they are nevertheless heroic ventures.  It is comforting that 
even in this day and age that something as novel as TERN can 
be put together by a civil engineer and a marine geophysicist 
and still receive a courteous and encouraging reaction.  The 
IRSE visit had enjoyed wonderful sunshine, warm hospitality 
from the R&ER, a couple of rides on the trains, visits to 
workshops and signalbox – and they had also witnessed the 
very first flight of the TERN system.  
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DELL AWARD 

 

 

 

 

 

 
Robert Dell as a young 
man, 
 
President in 1949 

Every year since 1995 the IRSE has given the Robert Dell Award 
to a member of the Institution who has achieved a high 
standard of skill in the science and application of railway 
signalling on London Underground Ltd.   

So who was Dell and what is his award about? 

ROBERT DELL, OBE HonFIRSE FIEE FIMechE 

Robert Dell was a career railway Signal Engineer who served 
London’s underground railways for 54 years. He was born in 
Childs Hill, London, NW2 on 25 February 1900, the son of a 
landscape gardener.  Although in his early years he was 
brought up surrounded by the plants and flowers of his father’s 
business, his interests quickly showed themselves in things 
electrical and mechanical.  He felt he needed to know how 
things worked and he was already constructing equipment 
before he reached his teens.  It was natural therefore for him to 
embark on a technical career and he joined London Transport 
as an apprentice in 1916 in the Signal Engineer’s Department.   

He obtained his technical education from the Regent Street 
Polytechnic and gained membership of the IEE and the IMechE 
as well as the IRSE.  He completed his apprenticeship in July 
1920 and was quickly identified as a high flier.  He was soon 
given section responsibilities in the drawing office and in 
December 1922 he was appointed New Works Assistant, Signal 
Department and became in overall charge of signalling New 
Works throughout the Underground system.   

After the formation of the London Passenger Transport 
Board in July 1933 he was appointed Assistant Signal Engineer 
in October that year.  He became Joint Signal Engineer at the 
age of 40 in 1940 and at the end of 1941 he was promoted to 
Signal Engineer responsible for the whole Signal Department.  
This was a very difficult time for the London Underground 
railway, during wartime and the London blitz, keeping it 
running and carrying millions of passengers safely.  This he did, 
and at the same time he also organised and ran a wartime 
factory in the passenger subway between Earls Court Station 
and the Earls Court Exhibition building, which made 
bombsights for the RAF.   

He made many innovative contributions to the failsafe 
operation of the underground system throughout his career and 
26 design patents were registered in his name; from colour light 
signals, train describer systems, the programme machine, to 
automatic train control and automatic fare collection.  In addition 
to the signalling system his responsibilities included the electric 
traction system and station lighting.  After the war, and 
throughout the 1950s and 60s, his efforts were concentrated on a 
completely automated railway, with automatic driverless trains 
running over track equipped with such sophisticated signal 
control systems that a service could be provided to the general 
public that would be the safest and most efficient ever achieved.  
His work came to successful fruition with the opening of the 
Victoria line in 1969, which then became an example to rapid 
transport systems throughout the world. 

Robert Dell was awarded an OBE in 1958 and in 1965 the 
George Stephenson Prize and Medal by the IMechE for his work 
on automatic train operation.  His membership of the IRSE was 
always a very active and involved one.  He joined as a Student in 
1921; became an Associate Member in 1925 and a Member (later 
re-designated to Fellow) in 1928.  He was made an Honorary 
Fellow in 1969.  He was elected to Council in 1938 and served 
twice as the IRSE President, first in 1949 and then again in 1966, 
(until then the only time this distinction had been achieved except 
for the exceptional periods during the years of the two world 
wars).  He retired at the age of seventy in 1970, having completed 
the Victoria Line system and having started the expansion of the 
automatic fare collection system, which he had planned to cover 
the entire London Underground network. 

At home he was always active.  He built his own radio in the 
1930s, which would have been defined as hi-fi by today’s 
standard.  He created equipment to receive the very first pictures 
on Logie Baird’s television transmissions and built his own 
television set to receive 
the earliest post war 
television pictures from 
Alexandra Palace.   

The Robert Dell Award 

By Ken Burrage  

 

 

 

Robert Dell towards the end 
of his distinguished career 

President 1966 
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In his retirement at his home in Wallingford, Oxfordshire his 
workshop was a source of great enjoyment where there seemed 
to be nothing he could not make, and at leisure his joy was fly-
fishing, particularly on the River Dart.   

He was a fair man, acute in his judgements and earned the 
greatest respect from his professional colleagues, his friends and 
his family.  Above all, those who knew him found him to be a 
likeable and courageous man to the end of his very full, active 
and useful life when he died aged 90, on 10 October 1990. 

THE ROBERT DELL AWARD 
Robert Dell was a great help and encouragement to young 
people around him; he always gave freely of his guidance, which 
was appreciated by many in their career development.  During his 
career he had introduced an Award for the most promising LUL 
apprentice.  This took the form of a plaque with a uniquely 
designed shield added each year, engraved with the recipient’s 
name, together with a modest sum of money as a prize.  However 
after his retirement and as a by-product of re-organisations in the 
Signal Department of LUL this award had fallen into disuse.   

In January 1993 the IRSE was informed by Dells’ executors 
that in his will Robert Dell had bequeathed to the Institution the 
sum of £10 000 to be used by the IRSE to make an award annually 
or at such other intervals as the Institution should decide.  He had 
stipulated that the award should be in the form of a silver plaque 
to be awarded on each occasion to a person who was a member 
of the Institution, an employee of the Signal Department of the 
London Underground Railway and someone who, in the opinion 
of the Council, had acquired high qualifications and skill in railway 
signalling.   

As luck would have it, the original plaque for the Apprentice 
Award, which the Institution learned later had been designed by 
Robert Dell’s son, Phillip Dell, was in the possession of the LUL 
Department managed by Cy Porter, (a senior signal engineer, 
Council member and Past President of the Institution), who at the 
time was working as a senior executive for LUL.  At Cy’s suggestion 
Council agreed that a handsome silver plaque based upon Phillip 
Dell’s original design for the Apprentice Award, together with a 
number of blank shields on which the names of annual recipients 
could be engraved, should be produced with Robert Dell’s legacy 
and this would be presented annually together with a £300 
monetary prize as the new Robert Dell Award at the IRSE’s AGM. 

The arrangements were made and the new Dell Award plaque 
was produced and presented for the first time to Andrew Gordon 
of LUL by the 1994/95 President, Anthony Howker at the AGM on 

20 April 1995. 
 
The first recipient of 
the Robert Dell 
Award, Andrew 
Gordon receiving the 
engraved plaque and 
a cheque for £300 
from the President, 
Anthony Howker at 
the 1995 AGM 

 

Photo by Colin Porter 

The Dell Award plaque 

The Dell Award plaque is made of silver and based on an 
original design by Robert Dell’s son, Phillip Robert Dell, which 
was used for the original LUL Apprentice Award. 

The design comprises a representation of LT tube stock 
surrounded by transistors and diodes drawn in a manner to 
suggest the automatic control of trains by electronic 
technology.  The names of the recipients are engraved in the 
shields that surround the plaque.  The award takes the form of 
presentation of the plaque, with the recipient's name having 
been added to it, to the winner by the President at the 
Institution’s AGM together with a cheque for £300 to spend as 
the recipient wishes. 

Revised conditions for the Award in 2002 

Following the wishes of Robert Dell as expressed in his bequest, 
the original provisions under which the Award is made were, 

“to a member of the Institution employed by London 
Underground Ltd for achievement of a high standard of skill in 
the science and application of Railway signalling”. 

However in 2002, due to the Government’s imminent 
proposals for the Public Private Partnership (PPP) arrangements 
for the future management of LUL it was felt necessary to make 
a slight change to the terms of the bequest. 

A consequence of PPP was that the engineering staff who 
were previously direct employees of LUL in that organisation’s 
railway signalling department were transferred to a number of 
separate external private sector companies.  These companies 
would then provide engineering services, including signal 
engineering, to LUL under contract.  Council therefore agreed 
that the terms of the bequest should be altered by a slight 
change to the wording to allow the intent of the bequest to 
continue to be fulfilled and from 2002 the Award is made, 

“to a member of the Institution who, for the year prior to 
the award, has worked exclusively on a project or projects for 
London Underground Limited and achieved a high standard of 
skill in the science and application of Railway signalling”. 

It was felt that this slight change to the wording of the 
bequest would allow for the intent of Robert Dell’s bequest to 
continue to be honoured despite the changes that inevitably 
followed the Government’s PPP reorganisation of LUL. 
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DELL AWARD 
To date the Dell Award has been presented on sixteen 

occasions and no doubt Robert Dell would have been delighted 
to see that the high standards of integrity and safety that were the 
hallmarks of his long and distinguished career in the Signal 
Department of LUL continue to be upheld by his successors. 
 

References  IRSE Past Proceedings, Council records and 

information provided by Daniel Woodland, Council member. 
 

The Robert Dell Award winners 

 

Made under the original 1994 provisions PPP implementation / change of provisions to include non LU staff working on LU projects from 2002 

1995 – Andrew Gordon (LU) 2002 – Ged Neacy (Tubelines) 

1996 – Daniel Woodland (LU) 2003 – Matt Shelley (Metronet) 

1997 – Andrew Simmons (LU) 2004 – George Clark (Tubelines) 

1998 – Colin White (LU) 2005 – John Joyce (Tubelines) 

1999 – Donald Hayward (LU) 2006 – Gab Parris (LU) 

2000 – David Mills (LU) 2007 – Matthew Holder (Metronet) 

2001 – John Carter (LU) 2008 – Louis Fernandes (Tubelines) 

  Metronet staff transferred back to LU 

  2009 – Andy Heath (LU) 

  2010 – Peter Clifford (Tubelines) 

2010 Dell Award winner, 
Peter Clifford being 

presented with the award 
by the President,  

Frans Heijnen at the 
AGM on 23 April 2010  

 

 

 

 Photo Ken Burrage 

SIGNALLING ATLAS AND SIGNAL BOX DIRECTORY 
Great Britain and Ireland (Third Edition) 

by Peter Kay 
108 pages   

Published by The Signalling Record Society 
ISBN 9 781873 228319           

Price: £14.00 

The Signalling Record Society has recently released the Third 
Edition of its popular Signalling Atlas and Signal Box Directory 
which records the current population of signal boxes in Great 
Britain and Ireland as of 1 January 2010.  Compiled by Peter Kay 
with help from many others, this expanded Directory contains 
maps and listings which detail all of the signal boxes still standing 
together with their control equipment and method of working. 

In addition to Network Rail, there are sections covering 
London Underground, other tram and metro systems, Translink 
Northern Ireland, Iarnród Éireann, Heritage Railways and other 
preserved and disused boxes.  The text is interspersed with 
useful photographs representing some of the styles of box which 
exist.  An introductory review at the start of the book, together 
with introductions to each section provide useful background 
and explanation of the contents and how to understand the 
information. 

Enhancements in this edition, 
compared with the previous, include: 

 Increased information on 
computer-based signalling and 
modern signalling centres; 

 Increased information in the Notes 
section on individual boxes; 

 Details of the extent and impact 
of signal box refurbishment; 

 Addition of signal box prefix codes; 

 Greater information on heritage 
railway boxes and their methods of working. 

If you want to know what signal boxes remain in use on the 
national network or where to find the signal boxes on a particular 
minor railway then the Directory will tell you.  If you want to know 
whether a box contains a lever frame or panel and what type it is 
or what use a disused box is being put to then buy this book. 

The sheer degree of information contained in the book means 
that errors and omissions are inevitable but these do not diminish 
from the wealth of facts that are documented. 

Priced at £14.00 plus postage, the Directory is available from 
SRS Book Sales, 1 St David’s Close, Leverstock Green, Hemel 
Hempstead HP3 8LU.  Details available at www.s-r-s.co.uk. 

J D Francis 

BOOK REVIEW 
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IRSE MATTERS 

Annual General Meeting 
& Presentations 

The Annual General Meeting of the 
Institution was held at 18:00 on 23 April 
2010 at 1 Birdcage Walk, Westminster, 
London.  After carrying out the usual 
formalities including the reading of the 
auditor’s report and the adoption of the 
Annual Report and Accounts for the 
previous year, and the announcement of 
the results of the election for Council 
(reported in the May 2010 IRSE NEWS), 
the outgoing President, Frans Heijnen, 
made a number of presentations for the 
major Institution prizes and also 
announced the list of people who had 
been made Honorary Fellows of the 
Institution by Council at its March 2010 
meeting. 

The first award made was to the 
winner of the Dell Award, Peter Clifford 
from Tube Lines Ltd.  The Dell award is 
made annually under a bequest of the late 
Robert Dell OBE (Past President) and is 
awarded to a member of the Institution 
employed by London Underground Ltd or 
one of its successor companies for 
achievement of a high standard of skill in 
the science and application of Railway 
signalling.  The award takes the form of a 
plaque with a uniquely designed shield 
being added each year with the 
recipient’s name engraved on it and a 
cheque for £300 to spend as the recipient 
wishes. 

Peter Clifford joined London 
Underground as a Signalling Apprentice 
in the late 1970s and on completion of his 
training became an Automatic Equipment 
Technician (AET).  Since the mid-1980s he 
had been working on signalling design.  
While working on many projects, including 
the Central Line re-signalling, Jubilee Line 
Extension and more recently, the Victoria 
Line Upgrade, Peter had gained a 
reputation for his professionalism and 
high standard of workmanship. 

Peter has also always shown a strong 
commitment to developing newcomers to 
the field of signalling, by delivering LU’s 
‘Signalling Principles’ training courses and 
at one time running a study group for 

prospective IRSE Exam candidates.  He 
was also one of LU’s first IRSE licensing 
assessors, and continues to administer 
internal, asset-based licences.  Since 2005, 
Peter had been the Signalling Lead 
Discipline Engineer for the Victoria Line 
Upgrade.  Of note, Peter jointly authored 
a technical paper entitled ‘Implementing 
the Victoria Line Signalling Overlay’ that 
was presented to the IRSE London 
meeting in February 2009. 

The second award made was to the 
winner of the 2009 Thorrowgood 
Scholarship, Dan Heeley, of Network Rail 
in Leeds, who achieved a pass, a credit 
and two distinctions in the 4 modules he 
took in the Institution’s professional 
examination held in October 2009.  The 
Thorrowgood scholarship is awarded 
annually under a bequest of the late W J 
Thorrowgood (Past President) to assist the 
development of a young engineer 
employed in the signalling and 
telecommunications field of engineering 
and takes the form of an engraved 
medallion and sponsorship of £1500 to 
finance a study tour of railway signalling 
and telecommunications installations or 
manufacturing facilities.  The award is 
made to the Institution young member 
normally attaining at least a pass with 
credit in four modules in the Institution’s 
professional examination. 

The Chief Executive then announced 
that the Council had decided to elect the 
following to become Honorary Fellows of 
the Institution in recognition of their long 
and distinguished service to the 
profession and to the IRSE: 

Derek Hotchkiss, Fellow, UK; 
Graham Paverd, Fellow, from South 

Africa;  
Jan Oonincx, Fellow, the Chairman of 

the Dutch Section;  
The Lord Denis Tunnicliffe CBE, former 

Managing Director of London 
Underground and IRSE Companion;  

Geoff Wilmott, Associate, the 
Secretary Treasurer of the Australasian 
Section. 

Lord Tunnicliffe was unable to be 
present, but the Chief Executive read out 
a letter he had sent expressing his 
pleasure at being elected an Honorary 

1 

2 

3 

4 

1. Dan Heeley receiving the Thorrowgood medal 

2. Derek Hotchkiss receiving his certificate 

3. Peter Stanley presenting  the ETCS book to the 
President 

4. Handover of the chains of office 

A photo of Peter Clifford receiving the Dell Award 
appears in the ‘Dell Award’ article earlier in this 
Issue    photos: Ken Burrage 
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Fellow.  Derek Hotchkiss was invited to 
come forward to receive his new 
certificate of membership from the 
President.  The Chief Executive 
commented that Derek had been 
awarded the first Thorrowgood 
Scholarship medallion at the AGM held in 
1960, 50 years ago, and had been a 
member of the examination committee 
since 1968.  Presentation of the 
remaining membership certificates is 
being made locally. 

 

Finally, Peter Stanley, the Chairman of 
the group preparing a new text book on 
ETCS, came forward to present a copy of 
the final draft of the book prior to printing, 
to the President. 

After the presentation of these awards, 
the President handed over the Presidential 
Chain of Office to the incoming President, 
Paul Jenkins and asked him to take the 
chair.  On assuming the chair, Paul invested 
Frans Heijnen with his Past-President’s 
medallion and then went on to make his 

President’s address (contained in the May 
2010 IRSE NEWS). 

After his address, Past-President Clive 
Kessell in noting that he thought Paul was 
only the second specifically Telecommuni-
cations engineer to become a President, 
gave a vote of thanks to Paul for an 
interesting and thought provoking speech.  
After closing the meeting, everyone retired 
to the Park Lane Hotel, Piccadilly for the 
forty-sixth Annual Dinner. 

Colin Porter 

IRSE ANNUAL DINNER 
The 46th Annual Dinner was again held this year at the 
Sheraton Park Lane Hotel, Piccadilly, London on Friday 
23 April 2010 following the Annual General Meeting. 
Some 420 members and their guests were present.  

A double-decker bus was used to transport 
members between the AGM at 1 Birdcage Walk and 
the hotel. 
The new President, Paul Jenkins, introduced his guest 
of honour, John Drake, the Chief Operating Office of 
Bird & Bird and former Managing Director of BRT 
(British Rail Telecomm).  The President thanked Railtech 
Group who had sponsored the dinner and all the 
organisations who had supported the Institution by 
attending the dinner.  He then gave details of a 
collection being carried out during the meal for the 
Railway Children, which subsequently raised just under 
£4000 from the cash collected on the night and the 
amount refunded from the tax system through Gift Aid. 

After the first course, John Drake gave a brief 
address stating that he had been a Companion of the 
Institution since 1995 and had always appreciated 
being a member. He went on to outline his own 
involvement with the communications side of the 
railway industry, which still continued, and the 
interesting time he and those working with him had had 
during the privatisation of BRT.  He then wished the 
industry and those working in it every success for the 
future with great potential for new railway projects 
being intimated by politicians of all colours during the 
current general election campaigning.  

On finishing, he was rewarded with the customary 
round of applause both for the content of the speech 
and keeping within the chef’s timing regime.  The main 
course of sea bass followed, after which the Railway 
Children envelopes were drawn for the prize by Lynn 
Jenkins, the President’s wife, and then Mr Drake 
proposed a Toast to the Institution, with the President 
responding with a Toast to the Guests, after which 
dessert was served, followed by coffee. 

It was again an excellent meal with good service, 
and our thanks are again due to Quentin Macdonald 
and the IRSE staff who organised the event together 
with the staff of the Sheraton Park Lane Hotel who 
worked hard to make the evening enjoyable for the 
members and guests present.  

1. Quentin Macdonald 

2. John Drake 

3. Ken Burrage (New Council member) and Frans 
Heijnen (Past President) 

4. Paul Jenkins and family with Andrew 
McNaughton (Chief Engineer, HS2) 

5. Rail Engineers Forum Members (L-R) Jol Bates 
(Chairman REF), Richard Spoors (President 
Permanent Way Institute),  Roger Goodall 
(Chairman, Railway Division IMechE) and Gill 
Howarth (National Skills Academy for Rail 
Engineering) 

6. A clutch of telecomms engineers, (L-R) David 
McKeown, Trevor Foulkes, Steve Hailes and 
Gary Simpson 

7. Overview of the Dinner 
  Photos 1-6:  Colin Porter 
  Photo 7:  Ken Burrage 
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Signalling So Far As is Reasonably Practicable 

My paper (IRSE NEWS 156) included a reference which at 
the time was not published:  "Redmill, Felix, ALARP 
Explored, December 27, 2009, not yet published." 

It has since been published. It is an excellent document 
and would be of interest to those members of the IRSE who 
are interested in risk, safety assessments etc.  

The link to the document is:     
http://www.cs.ncl.ac.uk/publications/trs/papers/1197.pdf 

George Nikandros 

Dear Editors,   

IRSE NEWS May 2010 - Curiosity Corner 

 What a wonderful picture of Network Rail's minimal 
works.   Given the remit that "we" (Network Rail) are going 
to sell the land to a.n.other railway company and we need to 
install stop blocks to separate the railway concerns, no one 
ever looks at the other bits necessary to achieve the 
end!  Needless to say the location in the South West of 

England has now been rectified by the "other " 
railway, as they identified the shortcomings and 
the foolishness of retaining superfluous signs.   
     Well done to the photographer for 
highlighting this!! 

 Dave Helliwell, AMIRSE 
Signal Engineer, Dart Valley Railway 

Perfect Points 

Warwick Allison’s article in issue 154 reminded me that about 50 
years ago, Maurice Leach, then in charge of the Test Room at 
Reading, set up an experimental claw lock layout in the signal 
school.  I thought at the time that it had a lot going for it; it was 
simple, the closed switch was securely clamped to the stock rail, the 
open switch was held clear of impact from the backs of the wheel 
flanges and it was very light to pull from a mechanical lever frame, 
probably because the two switches moved separately.  So far as I 
am aware, nothing came of it.  I don’t know if a report was 
produced or if the designers from British Rail HQ came to look at it. 

In any event, in order to gain acceptance in this country, it 
would have had to overcome a couple of formidable hurdles.  The 
first was the requirement in the Ministry of Transport “Blue Book” 
that switches had to be coupled by two or more stretcher bars.  The 
second was the “NIH (Not Invented Here)” syndrome; did this 
perhaps spawn the development of the clamp lock?  Or did it have 
an Achilles heel?  Perhaps someone more conversant with the 
design history can enlighten us.  It would be interesting also to 
learn a little more from our antipodean friends of their experiences 
with it and also the details of the Spherolock, which is presumably a 
modern development. 

Brian Hillier 

FEEDBACK 
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Technical Convention and Annual 
General Meeting, Brisbane, Queensland 

26 – 28 March 2010 

“Where is System Safety Management 
going in the Future?” 

100 members, 54 guests and 22 partners attended the Technical 
Convention that was held in Brisbane over the last weekend of 
March. As is usual with Australasian Technical Conventions, the 
three days were split up to allow a full day of technical papers 
and  the formal dinner on the Friday, with technical visits to the 
working railway on the Saturday followed by a very informal 
dinner in the evening. Sunday was a family day with very little 
railway involvement (actually none – Ed.) and an early finish to 
allow interstate members time to catch planes back to their 
home state. A Partners Programme had also been arranged for 
the Friday and Saturday with cultural visits around Brisbane as 
well as scenic tours out of Brisbane. 

The meeting and convention was led by the outgoing 
Chairman John Aitkin until the AGM and then the rest of the 
programme was led by the new incoming Chairman Steve 
Boshier. (See Issue 156 for details – Ed). 

The Technical Papers were presented in the Garden Theatre 
of the Queensland University, situated on the banks of the 
Brisbane River, within walking distance of the Conference Hotel 
and the City Business District. 

John Aitkin gave the opening remarks as he welcomed over 
150 attendees to the technical Conference and then introduced 
Len Neist, Chief Executive of the Independent Transport Safety 
& Reliability Regulator of New South Wales and asked him to 
give the Keynote Address. 

Mr Neist started by stating that one of the most significant 
safety risks that requires constant attention and investment in 
improvement is the risk of a wrong side failure.  Signalling and 
communications are the key systems that provide controls and 
defences to assure railway operations avoid a wrong side failure risk. 

Despite the investment of times past and the diligence of 
many great engineers, wrong side failures still occur.  Human 
error, system failure and under-estimated complexity are some of 
the mechanisms that still require systems engineers to combat.   
Some of the challenges include accurate knowledge of train 
location in real time, high reliability communications and 
digitisation of interlocking logic and design.  As a rail safety 
regulator he looked to organisations such as the IRSE to help 
solve these challenges. He then went on to ask - So what does 
the future hold for safety management in the Australian rail 
environment? 

As trains travelled faster, closer together and with more 
complex technology, the need to ensure that the human systems 
are fully considered along with the software and hardware during 
design, integration and test becomes increasingly urgent. 
Increasing the maturity and effectiveness of systems and the 
Safety Management System (SMS) that support risk management 
will require three things from the rail industry, and he also 
included the regulators in the definition of rail industry.  

These three were: 

 growth in understanding and practice in regards to 
methods and processes associated with human system 
integration, particularly building in error tolerance in 
technical systems; 

 increased maturity in risk management practice such that 
the mechanisms that translate hazards into harm are 
identified, understood and controlled; and 

 Improved safety leadership from the chief executive down 
so that everyone is behind the push to keep risk to safety 
as low as reasonably practicable. 

He then enlarged on these three key points. 
Following a study into major industrial incidents in the 1990s 

including “Piper Alpha” and “Southall Rail Crash”, Charles 
Perrow said: 

“Despite improvements in technology, the number of 
catastrophic incidents is expected to rise, if for no other reason 
than opportunities for both human and machine failures increase 
with complexity.” 

In order to develop and establish a truly effective Safety 
Management System capable of managing the risk to safety 
involved in increasing complexity, safety leaders and managers 
need to establish a firm understanding of how humans perform 
and are integrated with organisations and technology.  People 
need to be competent to operate in such complex 
environments.  By competent he meant they must possess the 
required training, experience and qualifications to allow them to 
exercise accountability and be responsible for managing and 
accepting risk.  Complexity is increasing as more and more 
safety functions are implemented through software which must 
then be integrated with hardware and the operator interface.  
The processes, procedures and policies of an organisation that 
works in complex hazardous environments must be developed to 
manage the new risks associated with software driven solutions 
to ensure that safety integrity of the final product is maintained 
at an appropriate risk level commensurate with the experience 
and maturity of the operators. The SMS used to manage the risk 
to safety must be sufficiently broad to facilitate effective and 
safe integration of these three elements:  people, organisations 
and technology.  When Mr Neist was involved in airworthiness in 
Defence, he used to refer to this as the OPPD model, i.e. 
competent organisation, authorised people, current approved 
procedures and current, valid technical data. 

The concept of integrating humans with organisations is well 
understood. Similarly human factors and human performance in 
relation to technology is also well known.  However, human 
systems integration is a new technical and managerial concept 
that attempts to understand and utilize the complex 
relationships amongst people, organisations and technology to 
provide positive outcomes,  in other words, keeping risk 
acceptable. When reference is made to people it is not just the 
operators, the reference includes designers, customers, users 
and repairers.  In reference to organisations it means; regulators, 
acquisition, design houses, manufacturers and operating groups.  
Similarly, technology methods and processes include those 
associated with design, production, systems operation and 
equipment.  

AUSTRALASIAN SECTION 
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When railways commence the planning to acquire new 
systems, they need to consider the human aspects in addition to 
cost, schedule, and technical performance.  Integrating human 
consideration into system acquisition processes involves 
ergonomics, human performance assessment, knowing physical 
and psychological limitations and understanding error 
mechanisms.  Modern IT systems provide designers with 
significant capabilities to quantify, measure and simulate human 
characteristics allowing for better design decisions early in 
system design.  Many catastrophic outcomes result, first from a 
technical failure, followed by human error in attempting to 
control or recover from those failures.  This is why system test 
must include degraded mode testing particularly to gauge 
operator response. 

Safety culture which includes the SMS must be driven from 
the top tier of management and must be led by the CEO of the 
organisation involved.  It is a hollow concept without the 
complete and whole support and leadership from the top. 

Mr Neist concluded his keynote speech by stating that the 
future of safety management systems is in the hands of leaders 
and systems managers.  They need to evolve in maturity with 
respect to understanding, managing and accepting risk.   That 
maturity will depend on their understanding of the mechanisms 
that turn hazards into harm.  Controlling or isolating those 
mechanisms can be helped through simulation and scenario 
based management to help organisations build up their 
memories of the future so they react in time.  Organisations such 
as the IRSE have the opportunity to assist leaders by bringing 
the best of technology integrated with human systems to help 
make systems error tolerant and to deal with complexity. 

The Chairman then thanked Mr Neist for his thoughts and 
asked the members present to show their appreciation in the 
usual manner. 

1. Outgoing Chairman, John Aitken, presenting a new video camera to Noel Reed 
for all his efforts in recording proceedings for the past 50+ years. 

2. The new Australasian Chairman for 2010/2011 – Steven Boshier 

3. A Group of members viewing the new Isolation Section installed as part of a 
power upgrade between Brisbane Roma Street and Indooroopilly.   
Note the differing yellow jackets being worn and the need for hard hats for a 
site visit, (except for 2 members!).  More and more members are now wearing 
their own IRSE jackets on official IRSE visits. 

4. The classic IRSE posed photograph – with the president Frans Heijnen with his 
hands in his pocket looking at a dual gauge point operation at the long welded 
rail plant.  Peter Symons (Country Vice – President) is standing on the right hand 
side no doubt explaining the operation to the President.   
Note how the point machine needs a third detector at the toe end of the points 
and the need for another machine to move and lock the moveable blades 
further along the switches. 

5. The IRSE Family party before boarding the Ferryman Cruise to the Pumicestone 
Passage between Bribie Island and the Queensland Coast.   
Who can you recognise? (Don’t send your answers on a postcard - Ed) 

photos this page:  Les Brearley 
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6. Some of the members visiting the 
new Station at Springfield. 
Recognisable are Joanne Gordon 
(One of the main organisers for the 
convention and Meeting), Peter 
Stinger, Steven Boshier, Tony 
Howker, Tony Godber, Ian Joiner 
and Richard Flinders. In the rear can 
be seen Tony Palermo, Robert Baird, 
Peter Stinger, Mark Fynmore, and 
David Haley. 

7. A general view of the complicated 
arrangement needed to move the 

angles on a dual gauge point layout. 
The locking is a Standard QR claw 
lock type and shows the need for a 
separate detector for one of the 
locks. 

8. A high speed QR emu from the Gold 
Coast to Brisbane Airport passing 
the welded rail works at Yeerongpilly. 

9. Another group around a point 
machine for dual gauge points! 
Some of the members admiring the 
layout were – Keith Walker, Steven 
Boshier, Robert Baird, Richard 
Flinders, Mark Fynmore, David Haley, 
and Geoff Willmott. 

10. A General View of Taringa TSC. The 
whole building was wired and fitted 
out off-site and then craned into 
position. Note the painting of the 
building – it is said to prevent 
graffiti! 

11. A Caboolture and Roma Street 
bound QR emu approaching the 
neutral section at Taringo TSC. 
(Before the readers write in and 
complain that the photographer is 

It was then appropriate that the first paper following the 
keynote speech was entitled:  

“Signalling as far as is Reasonably Practical”  

by George Nikandros, presently the Chairman of the Australian 
Safety Critical Systems Association.  
(ASCSA – a not for profit national special interest group of the Australian Computer Society) 

George is well known for his outspoken and logical views on 
all matters concerning safety and this presentation lived up to 
the standards set by George in previous papers! 

George explained that in Australia, both the model rail safety 
legislation and the model workplace health and safety legislation 
require the reduction of safety hazards and risks to be so far as 
reasonably practicable.  Railway Signalling evolved both as a 
profession and as a technology because of accidents and the 
realisation that safety with respect to the movement of trains 
over a network needed improvement. George then asked the 
question whether the signalling systems in use or planned satisfy 
the “so-far-as-is-reasonably-practicable” test; a test that is 
determined by a court with the benefit of hindsight and the 
influence of public opinion? He also showed that demonstrating 
that compliance with rail industry signalling standards may not 
be a sufficient method to demonstrate that the railway operation 
is safe so far as is reasonably practicable. The paper also 
discussed the SIL (Safety Integrity Level) concept and what is 
needed to strengthen the argument for so far as is reasonably 
practicable. 

(This paper was shown in its entirety in Issue 156 – Ed) 

This presentation was then followed by morning tea and an 
opportunity to visit the exhibition set up by the sponsors of the 
meeting, namely;- 

Ansaldo STS, Aurecon, Coffey Rail, Invensys Rail, JMD 
Railtech, RCS Australia, Scott Wilson, Siemens and United 
Group Infrastructure. The Institution was grateful for their 
sponsorship. 

After the morning tea break the meeting was introduced to a 
different approach to the subject matter with a presentation on:  

“Moving towards Goal-Based Safety”  

by Dr. Holger M. Becht, who was Safety and RAMS Manager, 
Ansaldo STS, Brisbane. 

Dr. Becht explained that in virtually all safety-critical 
industries the operators of systems have to demonstrate a 
systematic and thorough consideration of safety.  This is 
generally done through the application of safety standards as 
part of the development of safety critical systems. He also went 
on to tell the meeting that many safety assurance standards (like 
EN501, IEC61508 & DEF [Aus] 5679) are very prescriptive. They 
require specific techniques, approaches or measures to be 
applied to achieve the safety objective without allowing the 
users to select a suite of techniques and measures best suited for 
their application and development environment.  The application 
of prescriptive techniques can work well for some systems but 
can be a hindrance for others. Dr. Becht then showed that there 
had been an increasing trend in many industries to demonstrate 
safety by assuring certain goals had been achieved, rather than 
simply following prescriptive standards. “Goal based standards 
do not specify the means of achieving compliance but set goals 

6 
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standing in a place of danger – the lines that the photographer was standing on were blocked to traffic, there was a lookout 
man standing out of picture and yes – permission had been granted for the picture to be taken from that place!) 

photos 6 - 11 :  Tony Howker 
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that allow for alternative ways of achieving compliance.”  He then 
finished with the fact that goal based safety standards were now 
a reality and had been applied in the medical and defence 
industries. Examples of such standards were the UK defence 
standard 00-56 and the UK Railway Safety Standard – “The 
Yellow Book” 

The next paper presented was different, showing a practical 
example of goal based methodology. This was:  

“Using Six Sigma to Improve Track Circuit Reliability”  

by Peter McGregor, head of Signalling Design – Professional 
Services Division, RailCorp NSW. 

Peter started his presentation by explaining that Six Sigma 
was not just another management fad or an opportunity for the 
consultancy industry. It really was a methodology that had been 
applied to a number of projects within the Asset Management 
Group of RailCorp focussing on reliability improvements which 
had been sought by the organisation. In the first part of the 
paper Peter gave a brief introduction to Six Sigma and what it 
was and then went onto describe how Six Sigma was applied to 
the reliability improvement projects. He described in some detail 
how the Six Sigma tools were used to improve the reliability of 
FS 2500 jointless track circuits in a critical area of RailCorp 
network. 

The final paper before lunch was a presentation by Dr. Neil 
Robinson, Head of Systems Assurance, Ansaldo STS who talked 
about: 

“Growing a Good Safety Culture in Railway Signalling” 

Dr. Robinson started by explaining that an organisation’s 
“Safety Culture” was generally defined as “the way it works 
around here” with respect to safety. There were several human-
factor driven frameworks available for describing the Safety 
Culture concept in much more detail. Many of these frameworks 
defined levels of Safety Culture that could be used by 
organisations as paths for an improvement programme. The 
speaker went on to state that all the definitions of Safety Culture 
agree that a Safety Culture was more than just a safety 
management system, it emerges from the systems, practices and 
people that make up an organisation. But if it is not enough to 
have a SMS that also encourages a good safety culture, what 
should an organisation do? Specifically, what should a railway 
signalling organisation do? Dr. Robinson then defined what was 
really meant by a Safety Culture, and reviewed the work done in 

the UK, Australia and elsewhere and how the knowledge was 
applied to engineering of safety-critical systems and to railway 
engineering in particular. 

Lunch was then taken with further opportunities to visit the 
trade stands installed by the sponsors. 

After lunch the first item on the afternoon’s agenda was the 
Annual AGM of the Australasian Section which true to fashion 
was all over and finished within the 15 minutes allowed in the 
programme! (A fuller account of the AGM is shown in Issue 156 
of the IRSE NEWS.) 

Steven Boshier who had been elected Chairman of the 
Section then took over the chairing of the Convention and 
Technical Meeting. 

The first presentation of the afternoon was the Presidential 
Address by the President of the IRSE – Frans Heijnen.  

Frans presented the outline of his presidential address that 
he first gave on his election to President in April 2009 and 
updated with some of his thoughts after his various visits to 
other overseas sections 

This was then followed by a paper by Peter Symons titled: 

“Design Acceptance – What about the People?”  

Peter is presently Engineering and Design Manager, Nova Rail 
and The Australasian Section Country Vice-President. 

Peter commenced with the statement that most Safety 
Management activities for signalling and control systems 
concentrate on measuring conformance to processes against 
standards and procedures plus demonstration through risk 
assessments, arguments and evidence that the system as 
designed is safe and will meet the requirements. During these 
processes there will be some emphasis on human contribution 
i.e. human factors that affect operations and maintenance. 
However, as Peter said, to achieve an accepted design against a 
set of requirements can be problematic due to the behaviour of 
some of the actors, both in the transmitting and receiving sides 
of the process. Peter then went on to describe the approach by 
Nova Rail to improve the processes relating to the delegation of 
Engineering Authority and achieving a better Design Acceptance 
process to support its extensive programme of works. 

Afternoon tea was then taken with the last opportunity to 
visit the trade exhibits before returning to the theatre for the 
final papers. 

The first paper following afternoon tea was: 

“Managing Rail Operation Risks – A simpler more 
effective process”   

by Chris Long, Queensland Rail. 
This was a presentation that looked at data of risks and the 

controls that related to that risk. Despite widespread awareness 
of risk management techniques there were frequently difficulties 
in turning that knowledge into safer railway operations.  The risk 
process often breaks down not at the point of assessing risk 
values but in actively managing risks. Chris then gave more 
information on a process that QR were trialling based on a 
comprehensive and reliable block of data directed at showing 
the safety controls related to each risk. This gave the personnel 
the information they needed to properly review the safety risks 
which they had responsibility for, the effectiveness of the 
controls and how to best direct time and effort. It was believed 
that this methodology would lead to better allocation of 
resources and improve safety. 

11 



 IRSE NEWS  |   ISSUE 157  |  JUNE 2010  22 

The final presentation of the day was carried out by Tom 
Haskins from Parsons Brinckerhoff, who gave a paper:  

“The Future of Safety Systems Management: from 
Reactive to Proactive”. 

This paper explained the challenge facing the railways of 
today – what is the future of a safety management system in an 
industry that continues to evolve? Tom examined the paradigms 
for safety management which he believed should be the way 
forward for the future of Safety Management Systems. He 
explained that there needed to be a shift from reactive to 
proactive safety management, a change from top down to 
bottom up participation with the emphasis on sharing 
knowledge within a learning organisation/culture. 

Steve Boshier then thanked all the presenters and called 
upon Robert Baird to give a vote of thanks to all the presenters 
which was followed by acclaim from the audience. Steve then 
presented all authors with plaques to commemorate their 
efforts. This was followed by a special presentation to Noel 
Reed, a member for 60 plus years who has recorded just about 
every Technical Meeting held within Australasia, firstly with 
photographs then with video cameras. The presentation was a 
video camera – apparently Noel has worn out two so far! 

The evening was spent with partners and guests at the formal 
dinner held in the ballroom of the Stamford Plaza Hotel in 
Brisbane CBD where good food and wine were consumed at the 
same time as conversations with good friends! 

The Saturday was spent in visiting technical sites around 
Brisbane. The morning was spent in the western side inspecting 
works associated with a new line being built at Springfield 
towards Ipswich and a new Track Sectioning Cabin (TSC) on the 
line between Brisbane and Indooroopilly, installed for power 
upgrades to the 25 kV traction systems. The TSC had been built 
and wired off-site and then lifted straight onto the prepared site 
alongside the railway. Lunch was taken at Jindalee Golf Club 
before further inspections at the works of Areva looking at high 
voltage equipment and sub-stations. (Areva was originally part of 
the GEC power organisation before becoming part of the 
Alstom then United group and finally with a name change, 
became Areva) The final site that was visited was the QR long rail 
welding plant, where 20 metre lengths of rail are welded 
together to form 600 metre lengths which are then transported 
anywhere on the QR network. The plant is totally automated and 
a demonstration was arranged for the members to see the plant 
in action. Also of note was the railway into and out of the plant 
was dual – gauge so that rail could be despatched to either the 
standard gauge or narrow gauge part of the network. The day 
finished with an informal Dinner with partners at the 
Caravanserai Restaurant where the diners were entertained not 
only with food and wine but with some belly dancing as well! 
Several members were encouraged (blackmailed – Ed.) to take 
part! 

The Sunday was spent journeying to Bribie Island (north-east 
of Brisbane) where the members and their families joined a 
Ferryman Cruise for an eco tour of Pumicestone Passage.  Lunch 
was then taken at the local Bribie Island Surf Club before 
departing for Brisbane Airport, the Stamford Plaza Hotel and the 
journey home. 

Tony Howker 

Midland & North Western Section AGM 
The Section’s 40th Annual General Meeting was held in Network 
Rail’s Birmingham Boardroom on 13 April 2010.  Chairman 
Graham Hill reviewed the past year’s lectures, held in six 
locations, as well as technical visits and the popular “Steam 
Luncheon”.  He thanked the secretary, committee members and 
sponsors, and introduced the programme for 2010/11, when the 
chairman will be Paul Duguay, and Andrew Witton will replace 
Matthew Lupton as younger members’ representative.  The 
Section’s new 40th Anniversary commemorative tie was on sale at 
the meeting. 

Paul Lewin, General Manager of the Festiniog Railway 
Company then gave a highly informative and enjoyable talk on 
“The Welsh Highland Railway”.  Paul has been volunteering on 
the Ffestiniog Railway since the age of 15, and became General 
Manager of the company, which now operates both the 
Ffestiniog and Welsh Highland Railways (FR and WHR) in North 
Wales, in 2002.   

Paul described the nearly complete £28M project to rebuild 
the 25 mile (41 km) long 2 foot (about 61 cm) gauge Welsh 
Highland Railway, which with the 13½ mile (just over 22 km) 
Ffestiniog Railway is creating the longest tourist railway in Britain, 
running through the spectacular mountain scenery of the 
Snowdonia National Park from the town of Porthmadog.   

The two lines have a £4M annual turnover, but bring £15M a 
year into the local economy – a considerable sum in an area with 
only 116 000 population.  This is achieved with the support of 
over 8000 society members, 1000 volunteers and 65 full-time 
staff.  The talk contrasted the more easily-pleased tourists of the 
1970s with the expectations of today’s visitors, who have wider 
holiday choices, many more rival attractions in the area, and 
comfortable cars and coaches in which to travel and see the 
scenery.  So, the “offering” of a tourist (rather than heritage) 
railway has to meet their expectations.  Whilst steam trains may 
be the “hook” to get them out of their cars, modern tourists 
expect comfortable carriages with good views, toilets and at-seat 
refreshments, open-sided vehicles for the summer weather, but 
with a heritage atmosphere.  Photographs of recent new rolling 
stock showed the railways’ success in achieving this. 

Paul described the Welsh Highland route and the remaining 
challenges, including the completion of the significant road 
crossings in Porthmadog town centre, the track remodelling at 
Porthmadog Harbour station to accommodate 10-coach trains 
from both lines, and the temporary severing of both lines by the 
construction of the Porthmadog bypass (many times more costly 
than the WHR!).  He gave his personal key moments from the ten 
year construction programme, such as the first new trains 
through the spectacular Aberglaslyn Pass, the “golden bolt” 
ceremony when the two lines were physically connected, and the 
first steam locomotive for 80 years passed through the streets of 
Porthmadog, and the first signalled movement across the flat 
crossing with Network Rail’s Cambrian coast route. 

Paul explained that the FR has a mixture of types of signals, 
with track circuits at some automatically operated passing loops.  
Block sections are controlled by miniature Electric Train Staff 
(ETS) instruments operated by drivers, with the section signal 

M&NW SECTION 



 IRSE NEWS  |   ISSUE 157  |  JUNE 2010  23 

1. Modern tourism  
as described by 
Paul Lewin 

2. A WHR train 
entering the 
Aberglaslyn Pass 

3. A ladybird signal 
used as a point 
indicator at  
Rhyd Ddu  
on the WHR 

cleared on issue of the token.  The FR route even carries a Network 
Rail Fixed Telecom Network fibre cable, which gives the railway useful 
telecoms access nodes and fibre for future use.  In contrast, the WHR 
uses “ladybird” stop boards and indicators with staff-and-ticket 
operation, which Paul considers less satisfactory, being inflexible in 
the event of train delays.  He would like to install ETS on the WHR as 
well, but 25 miles of cable route is unaffordable, so he really needs a 
telecom company to lay fibre along the route!   

The talk ended with superb photographs taken from trains, or near 
the line.  In discussion, Paul explained how the railways have to offer a 
range of experiences to suit all types of visitor.  He also described the 
biggest challenges the reconstruction project had faced, such as 
embankments that needed strengthening, trackbed so overgrown that 
the work needed could not be assessed, and unexpected grass fires in 
apparently waterlogged peat bog.  Lessons learned included the way 
the construction is managed, and whether having different loading 
gauges on the two routes will prove to have been a poor decision.   

In terms of rolling stock, further modern sets of carriages are 
needed.  Paul would like to operate all Beyer Garratt services on the 
WHR, but is also desperate for diesel locos capable of rescuing a  
ten car train. 

Bob Barnard 
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Dutch Merit Award 

The picture shows Gert Koppenberg being issued with the IRSE merit 
award and honorary membership of the IRSE Dutch Section.  

Gert joined the NS Infrastructure division in 1979, as the first head 
of the Electrical Department not having risen through the ranks, 
having worked in the NS Rolling Stock department. He was 
instrumental in opening up the Dutch signalling community, ending a 
virtual monopoly that had existed since the end of World-War 2. He 
also helped and strongly supported the move from relay based to 
micro-processor based interlocking technology and the inception of  
the ETCS project. Many of us remember the Oudenbosch seminar in 
1991, one of the first in what was to become a long series of ETCS 
seminars.   

Although Gert says he is not a signal engineer, his vision and 
strong support for our industry in those years of “paradigm shift” 
make the rewards al the more appropriate.           

Wim Coenraad 

DUTCH SECTION 
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For the first technical visit of 2010, the Swiss Group of the IRSE 
executed a technical visit to Stuttgart planned back in November 
2009.  Unlike our friends in the main body of the IRSE who 
experienced technical difficulties in getting to their recent visit to 
Aachen, no-one had problems making the trip to Stuttgart using 
the available DB & SBB Inter City services for the trip through 
the Southern Black Forest or “Südschwarzwald“.  

In fact, the group from Switzerland was also augmented by 
visitors from ÖBB in Austria, DB in Germany, as well as 
representatives of several suppliers in both Germany and 
Switzerland making a total number for the technical activities of 
19.  Our thanks go to them for making the effort and joining us 
producing the kind of camaraderie which has been a feature of 
Swiss Group visits and meetings in the past.  I am sure the two 
partners that joined their husbands enjoyed the out-of-hour’s 
activities as much as anyone. 

Day 1 – Part 1 Technical Visit to Stuttgart 
Signalling Centre 

For the first afternoon, the group convened at “Prellbock 16“ of 
Stuttgart Hauptbahnhof for an escorted visit to the signalling 
centre for the Stuttgart area.  Upon arrival we were given an 
overview by the centre manager who informed us of the changes 
to the Stuttgart area signalling since the station was completed 
in 1846.  Originally in the early Victorian period, the station was 
built to provide access for the King to his residences in and 
around Stuttgart, and the station was even then, a grand affair 
with towers and workmanlike but rather lovely architecture to go 
along with the early train sheds.  The station now is rather 
workmanlike and houses the access to terminal platforms as well 
as to buses and the “S“-Bahn“ station. 

The “new“ signalling centre itself was commissioned in 1978 
to the east of the platform ends and between the easternmost 
track and the Castle Gardens.  The building itself is a remarkable 
size in that it is 16.5m from street level to the roof, with seven 
floors.  The operating floor is situated at the top and provides a 
grand outlook across the station and what was the old goods 
yard (now a building site).  

The two control panels are of a “Domino” design with small 
square tiles, and, due to the addition of the “S-Bahn“ to the 
display, is now quite “busy“ and appears somewhat confusingly 
laid out to one that doesn’t know the track plan intimately.  The 
two panels control the passenger station, the goods yard (soon 
to be removed), the coaching stock yards and the “S-Bahn“ 
tunnel section with a combined track length of 120 km.  The 
installation supports the travel plans of 110 000 people per day 
on average, and operations are in turn supported by two diesel 
generators of 185 kVA each in case of a power outage.  A 
maximum of 13 signallers and managers are required on any 
given shift to operate the system, and originally the installation 
replaced 12 large urban signal cabins or “Stellwerke“.  Even with 
this level of complexity, day to day scheduling and train 
management are controlled from the main control centre in 
Mannheim as is the German tradition. 

The fifth and sixth floors house the Alcatel SpDr 60 
Geographical Interlocking equipment with originally 70 000 
relays controlling 506 points, 1018 signals and 699 track circuits.  

SWISS GROUP ERFA Gruppe IRSE – CH 
(Know How & Experience Group, IRSE, Switzerland) 

The system size is being slowly reduced as the freight yards and 
some carriage facilities are scaled back, but nevertheless a highly 
complex system is still in evidence.  The floors below and down 
to the street house power supplies, battery rooms, as well as a 
“Schutzraum“ or attack shelter to protect the staff in the event 
of attack, nuclear or otherwise! 

The significance of this 70’s era equipment is that it is 
working still after all this time. Replacement is due but in 
abeyance whilst the city steels itself for the upheaval of Project 
“Stuttgart 21” which involves the building of a completely new 
“Hauptbahnhof” under the site of the existing terminus station.  
This is to be located between the existing street level and the 
top of the “S-Bahn“ station which is deep enough to permit such 
a development.  The new “through” station will be built at right 
angles to the old platforms and the public face of this enormous 
undertaking was the next port of call for the intrepid 
“Mountainmen“. 

Day 1 – Part 2 Introduction to the Stuttgart 21 & 
Neubaustrecke Wendlingen – Ulm Projects 

This project is publicly displayed over four floors of the tower of 
the main station building in Stuttgart.  It is considered by many 
to be of extreme importance to the city that this work goes 
ahead, and it is indeed a project of huge scope and complexity.  
The good burghers of Stuttgart are apparently harder to 
convince, with the prospect of having the city centre as a huge 
building site for at least 10 years.  

The idea revolves around two crucial elements.  Firstly there 
is the building of a new High Speed Link between a location 
north of the city of Stuttgart and Ulm to the southeast.  
Connections will be available from there into both Switzerland 
and Austria. The HSL will be to standard German design and 
equipped with ETCS using LZB (Linien Zug Beeinflussung) as with 
the existing HSL.  

Secondly is the desire to integrate the new line with 
interchanges at Stuttgart Central and Stuttgart Airport, thus 
shaving many minutes off both the local and long distance travel 
times and providing much more efficient links.  The last 
enhancement links the creation of the new station with the 
eventual retention of the existing buildings but the demolition of 
the station yards thus freeing many hectares of extremely 
valuable building land in the north end of the city centre.  The 
newly available land from the demolition of the existing railway 
facilities will enable the building of a new city adjacent to the 
“Schlossgarten“ and providing for many new offices together 
with a spacious and very attractive library as well as new green 
entertainment spaces and parks.  

The total cost is estimated to be €6.1Bn divided into €4.1Bn 
for the station and city development and €2.0Bn for the High 
Speed Link.  These figures are indeed estimates; with some 
saying the eventual cost may be as high as €10Bn. 

The visitors were treated to an extremely detailed 
explanation of the planned works, and to an exhibition of the 
many and varied (operational) civil engineering models created 
in support of the effort to convince the city of the value of the 
works.  These demonstrated the insertion of the new station 
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platforms between street level and the “S-Bahn“ platforms, 
which are apparently deep enough not to interfere with the 
construction, as well as showing the creation of a new park 
atop the station, and the regeneration of the city in that 
area.  For more information on this interesting project 
please see either www.db.de , www.turmforum.de or 
www.dbprojektbau.de.  

The evening was a pleasant and interesting time for all, 
as our organisers had arranged for a buffet supper and wine 
tasting of the local produce at a winery close to the city.  We 
all learned a considerable amount about the production of 
wines on an industrial scale, and were awed by the scale of 
the operation.  Our thanks go to the winery and to the 
Thales organising team for this interlude after a long day. 

Day 2 – Thales Rail Signalling Solutions - 
Technical Visit 

Our team assembled once again on the Friday morning to 
take the short “S-Bahn“ ride to Zuffenhausen station 
adjacent to the Thales plant & Headquarters.  All were 
welcomed warmly by the staff assigned to our group, and an 
hour with them in the “showroom“ convinced everyone that 
the equipment under manufacture by the company was of 
high quality and built with much pride.  The group was 
introduced to such delights as the ESTW L90 electronic 
interlocking, and the new “In-Bearer“ electro hydraulic point 
machines now available.  LED signals were also in evidence 
as was a demonstration of the Thales dispatching system 
“NetTrack 6613” or ARAMIS (Advanced Railway 
Automation, Management and Information System).  

The group was then escorted around the signalling 
control systems test centre.  Here, train control equipment 
was under test for such varied locations as Israel and Saudi 
Arabia, and for many European countries; each individual 
project being identified by the flag of its owner country 
hanging above the test area.  Whilst many of the group were 
familiar with the interlocking and axle counter equipment 
under test, both from practical experience and from 
previous visits to working sites, the explanation of the test 
methodologies and delivery standards was nevertheless 
interesting. 

Thales then invited the group to lunch at their facilities, 
and a tasty buffet was in evidence as members discussed the 
morning’s activities.  The day’s official activities were 
completed by 14:00 to permit some people to disperse for 
home and to catch their respective trains: however, many of 
the visitors progressed to the Porsche Museum which is very 
close to the Thales Headquarters.  Once again this visit was 
organised as a voluntary part of the activities by our willing 
sponsors and supporters. For more information please visit 
http://www.porsche.com/international/aboutporsche/
porschemuseum. 

Our thanks go to both Thales and DB for their efforts to 
provide an interesting and varied menu for our visit and we 
wish them well in their future endeavours.  Also a huge 
“Thank You” to our IRSE colleagues, especially to our 
German friends Walter Peckruhn, Helmut Uebel & Wolfgang 
Ernst, who worked so hard on our behalf and to make this 
trip an interesting and worthwhile event. 

Martin Pope  

1. Stuttgart Panel 

2. Artist's Impression of the new Underground Central Station 

3. Members attending the Visit to Thales 

4. Stuttgart Hauptbahnhof from the Station Tower.  Signal Centre to the right. 
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Last Signals in the EU! 

The enclosed photographs are of some of the “last signals in the 
EU” which the project I am currently working on will soon 
replace.  These are the exit signals from Svilengrad Station at the 
Eastern end of the line through Bulgaria which proceeds to the 
Turkish Border. 

This route was originally built as part of the Berlin – Baghdad 
railway and of course was the route of the Orient Express much 
beloved by both Agatha Christie and Ian Fleming, though 
nowadays neither Hercule Poirot nor James Bond would likely 
choose to enjoy the sleeping cars to Sirkeje Station in Istanbul. 

The point of this letter however is not to recount the romance 
of past times but to discuss the problems of the present day and 
more prosaic EU Rail Corridors IV and IX and more precisely the 
upgrading of these to match European expectations for the 
passage of passengers and freight.  The line is being rebuilt with 
new passenger and freight facilities, the alignment substantially 
straightened for higher speeds (200 km/h) the introduction of 
electric traction (25 kV) and modern centralised electric power & 
traffic control with computer based interlockings, GSM-R, optical 
fibre communications and ETCS (Level 1).   

Whilst Bulgaria has a history of 25 kV electrification, the 
remaining systems, together with the high speed infrastructure, 
have brought many new and unexpected situations to the fore 
with respect to the standards to be applied and how the 
conformance of the contracted works can be determined and 
accredited.  These have not previously been part of the Bulgarian 
legislative or technical firmament so there are in many cases no 
equivalent procedures to start from.  Many pieces of European 
regulation were incorporated into Bulgarian law by verbatim 
translation both at the time of accession and since, but have 
never been actually integrated into the local technical practices.  
The questions surrounding ‘Interoperability’, ‘Notified Bodies’ 
and ‘Cross Acceptance’ are generally only beginning to be asked 
and there is little or no experience from the cultural memory on 
which to fall back.  (As an aside some of these problems are far 
from unique to Eastern Europe.)   

This is not to suggest that the individuals concerned are 
technically or intellectually overwhelmed, merely that they have 
no template to measure their path against.  In such 
circumstances it is easy to mistake marketing hype for informed 
comment and gossip for fact.  I pass my copies of the IRSE News 
around the office here and it is well received but that is merely a 
glimpse of our member’s current activity and not necessarily the 
matter of immediate interest. 

In these circumstances (and I feel that Bulgaria is probably not 
the only state where this applies) it seems to me that an 
independent, worldwide (but European experienced) 
organisation could offer assistance and indeed could develop 
advice packages or offer professional support to the Government 
and semi-Government bodies that need to control and eventually 
adopt these new Euro-Norms.  In the case of Bulgaria there is a 
national infrastructure controller (ΗКЖИ / NRIC) and a number of 
TOCs of which the main residual of the old state railway is  
ВДЖ / BDZ but there are also a number of new companies who 
also wish to become involved either in running trains or providing 

infrastructure services.  The Government ministries are of course 
keen to see development but have also to wrestle with budgets 
and trying to interpret Euro-speak and answer the day-to-day 
queries of projects tends to be low on their priority lists. 

I am asking is there a way that the Institution can offer the 
experience developed in railway integration to these new 
European countries?  The UK and much of Western Europe have 
been through the wringer of privatisation and corporatisation, 
with the establishment of different levels of safety / operational 
supervisors, assessors and regulators, the lessons learnt are 
surely too valuable to just leave by the wayside.  Perhaps I am 
suggesting something that is already available from commercial 
consultancies however I feel that the IRSE looks with the heart, 
mind and eyes of the railway industry rather than those of the 
financiers or technocrats pursuing a political or economic 
agenda.  I do believe the initiative however should come from 
the Institution since the old adage that people “do not know 
what it is they do not know” applies so those in need of the help 
do not know where to go to get it.  Who knows there could be 
many new members just waiting to sign up! 

Well after all that I must get back to the Plovdiv – Svilengrad 
Railway, must make it safe and comfortable for another 
generation of beautiful spies and fiendish murderers! 

 Arthur Haberlin 
 
P.S If anyone wishes to explore the project further see website 
www.plovdivsvilengradrailway.com/en 

Possibly some of the 
‘last signals in the EU’!   

Above are the exit 
signals towards the 
border with two 
“Schengen  Fences” 
visible on either side. 

FEEDBACK 
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MEMBERSHIP  MATTERS 

ELECTIONS 
We extend a warm welcome to the following newly-elected members: 
 

Fellow 

Hannah K W Invensys Rail    

Member 

Bereuter A       Siemens Switzerland   Switzerland  
Clarke A C Thales Rail Signalling Solutions  Canada  
Dommisse W Lloyd's Register Rail Europe  Netherlands 
Hogenboom M J A Alstom Transport   Netherlands  
Manby‑Clarke N Leighton Contractors   Australia  
Moore  I Network Rail    
Muftic I ZPD     Croatia  
Sanghi A K Indian Railways   India   
Shaw A K South Eastern Railway  India   
Street D J Queensland Rail  Australia  

 Associate Member 

Bhim Singh R Infotech Enterprises   India   
Bolck J Mott Macdonald    
Bommarapu M Atkins Rail    
Cockburn J R Volker Rail    
Dharani Krishna R Infotech Enterprises   India   
Dharmarajan D Novo Rail   Australia  
Leow S H Invensys Rail   Singapore 
Stevens A G Queensland Rail  Australia 
Tang K C Novo Rail   Australia  
van 't Hoff E M Siemens Nederland   Netherlands 
Wilson  A J Network Rail  

Accredited Technician 

Bamrah B Network Rail    
Coverley H S Self Employed    
Cranshaw B P Babcock Rail    
James C  
Knight A Babcock Rail    
Marshall  R Bridgen Rail (S&T)    
Smith K R Self Employed    

Student 

Bencke J M Novo Rail   Australia  
Bennett D K Invensys Rail   Australia  
Bhattarai N R Aurecon / Novorail  Australia  
Birbal P N Ansaldo STS   Australia  
Chao J Invensys Rail   Australia  
Fooks J L Invensys Rail   Australia  
Howie F Network Rail    
Kemp D J Rail Corp    
Lee S H Aurecon Group  Australia  
McDonald L Invensys Rail   Australia  
Modi A Invensys Rail   Australia  
Pham L‑K Novorail    Australia  
Richardson  W DEG Signal    
Soe N Z Ansaldo STS   Australia  
Steffensen L M Ansaldo STS    Australia  
Talla P G     
Walsh D N Invensys Rail   Australia  
Williams R Signalling Solutions  
 

Associate  

Ajani A May Gurney ‑ Bedford   
Asamoah Y MPI    
Braddick M Invensys Rail  Australia  
Buckley P Consultant    
Chennamsetty C S McML  India  
Chimbalanga B B Self‑employed    
Clarke T Signalling Solutions    
Day J Invensys Rail    
Fannon J Network Rail    
Gaunt H Signalling Solutions    
Hanumanthappa S V H McML Systems   India   
Hazenberg M P Atkins     
Herries K L NEXUS    
Isireddy R P R McML Systems   India  
Kjellberg O N GE Transportation    
Li A K L     
Luchini F TENCONI     Switzerland  
McDonald P EUROCOM     
Nag K Larsen & Toubro  India   
Nanji K EUROCOM    
Nowalu S TUV SUD Rail   Germany  
Otter P Direct Track Solutions    
Porter C UNIPARTRAIL  Dorman   
Wade A C Invensys Rail  Australia  
Whalley R     
White T F EUROCOM     
Wise G L Network Rail    
Woolacott M Network Rail   
Wright B UNIPARTRAIL Dorman 
Wells A Atkins  

TRANSFERS 
Associate Member  to Member  

Boardman R A Halcrow Group 
Sarkar S K McML Systems UK 

Associate to Member  

Gardner  J S Network Rail 
Percival A L Network Rail 
Taylor  A Network Rail 

Associate to Associate Member 

Banks J D John Holland Group ‑ Rail  Australia  
Tay B S F Singapore Technologies Electronics  

Student to Associate Member 

Davis  M J O'Donnell Griffin Australia  
Selvaraju G WS Atkins (India) India  

RESIGNATIONS 
Suwe  K-H 
Parker  K J 

RE-INSTATEMENTS 
Klöhn  G R 

Current Membership Total is 4665 
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     Summer BBQ 

 
To follow on from the highly successful Black Tie dinner held in 
February, the Young Railway Professionals will be holding a 
summer BBQ on the evening of Friday 23 July 2010.  

The venue will be the terrace on the 11th floor of London 
Underground Offices, 55 Broadway, St James’ Park, London. 

Numbers will be limited, so for further information on how 
to book your place, please refer to the YRP website on  

http://www.youngrailwayprofessionals.org/  
and subscribe to the YRP newsletter. 

REGISTRATION OF ENGINEERS AND TECHNICIANS RECEIVES GOVERNMENT BACKING 
The Engineering Council welcomes proposals by Lord Sainsbury’s Technician Working Group in April for the creation of a Technician 
Council to promote registration of Engineering Technicians (EngTech) and Incorporated Engineers (IEng) – and their equivalents in 
science, health and ICT.  The proposals were requested by Lord Mandelson in the ‘Skills for Growth’ White Paper in November 2009.  
The Government had recognised that intermediate skills were inadequately represented in the working population and insufficient 
status was awarded to engineering, science and health professionals at this level and above. 

Andrew Ramsay, Chief Executive of the Engineering Council – himself a member of Lord Sainsbury’s Working Group developing 
the proposals - said “This initiative provides evidence that there is at last a real understanding by Government and the civil service of 
the need to accord significant status to the UK’s Technicians.  We also welcome the endorsement of the framework we have 
developed for the engineering profession for assessment of professional standards of competence”. 

2010 IRSE 
PROFESSIONAL EXAM 

A Final Reminder 
Please remember that the deadline by which we must receive 

your application to sit this year’s Exam is 30 June.    

Forms are available to download from the IRSE website at 
www.irse.org. 

Please note that applications can only be processed from 
those who are fully paid up members of the Institution at the 

time of applying. 

ANNOUNCEMENTS 



As a result of our ever increasing work load we are Head of Operations 
continuing to grow and develop our work force UK Borehamwood, Derby, Birmingham or York Based | 
wide. Signalling Solutions has a range of exciting Ref: SSHO29
and demanding career opportunities in locations To support the Operation Director to achieve 
across the UK and will continue to recruit budgeted sales through managing the operations 
throughout the year. We are always on the lookout delivery groups of Project Management, Installation, 
for talented individuals to join and expand our Testing Telecoms and Civil Engineering.
teams. We are currently recruiting for the following 

key positions:
Signalling Engineering Manager
Derby Based | Ref: SSSEM30

Principle Project Engineer To provide assistance to the Engineering Director 
Derby or Birmingham Based | Ref: SSPPE28 within the areas of technical compliance, briefing 
To deliver signalling technical excellence on major or management and technical support to projects, and 
complex schemes and act as CRE and/or CEM on act as the Company Professional Head.
contracts.

In return for your commitment and contribution, you can expect a competitive salary and benefits package and the 

opportunity to shape your career the way that you want, with training, development and career planning. For a full list of 

our current vacancies, please continue to visit: www.signallingsolutions.com, alternatively if you are interested in joining 

one of our teams or finding out more please email your CV to recruitment@signallingsolutions.com. 

If you would like to enquire about recruitment in general, please contact Joanne or Adelle on 01332 262179.

Formed in October 2007, Signalling 

Solutions has now successfully and firmly 

established itself within the railway market 

place in the fields of signalling, 

telecommunications and consultancy 

work. Delivery of our wide portfolio of 

projects is enabled by using our cutting 

edge technonlgy solutions for lineside and 

interlocking products and our highly skilled 

workforce based in offices across the UK. 

Signalling Solutions is currently delivering a 

number of major interlocking renewal 

projects and as the busniess contiunes to 

grow, it is seeking some key staff to fill 

senior roles within its engineering and 

operations departments.

Matchtech Group plc 
1450 Parkway, Solent Business Park 
Fareham, Hampshire  PO15 7AF 
www.matchtech.com

Our Rail Division specialises in permanent
and contract recruitment of design
engineers, site engineers, draughters and
commercial personnel for Rail jobs on
Railway Infrastructure and Underground
Railway projects.

Link-up registered, we are widely
respected as a leading supplier of railway
engineering jobs for professional staff
involved in planning, design, installation and
maintenance for railway infrastructure, rail
signalling and rolling stock.
CURRENT REQUIREMENTS INCLUDE:

Signalling Designer
London, £38-45k. 
ref: www.matchtech.com/job/209978
Join an expanding design consultant's
signalling capabilities. IRSE Assessing Agency.
Must have 1.1.150c licence.

Signalling Design verifier
York, £50-70k.
ref: www.matchtech.com/job/212611
Major overground rail projects. IRSE Assessing
Agency, next generation of interlocking. Must
have 1.1.150D or 1.1.160 licence. 
Call 01489 898130 or email
rail@matchtech.com

Signalling 
opportunities

The IRSE Careers site is now live 
at www.irse.org/careers

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Institution of Railway Signal Engineers 

VISUAL IDENTITY GUIDELINES 
May 2009        ----Draft---- 

 

IRSE CAREERS PAGE 
AND JOB BOARD

Here you can view signalling job vacancies, 
fi nd out about other careers options, and 
contact recruiting companies to help you 
fi nd the next step in your career. 

For more information on the advertising 
and branding opportunities available, 
please contact Robin Fox on 
+44 (0)20 7657 1831 or 
robin.fox@tenalps.com

at www.irse.org/careers

RECRUITMENT     
To advertise call Robin:       +44(0)20 7657 1831        e-mail: robin.fox@tenalps.com 
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www.pb.com.au  |  www.pbworld.com

FIND YOUR FUTURE IN AUSTRALIA
Signalling Engineers – Melbourne/Adelaide, Australia

 Best Consulting Engineering Firm (revenue over $200m) 
     BRW Client Choice Awards 2009

An international presence

Just as people the world over fl ock to Australia for 

the lifestyle, rail professionals make a beeline for 

PB to get their teeth into some of the biggest, 

juiciest rail projects. So why not join the growing 

Signal Engineering team here at PB Australia and 

start enjoying both?

With investment in rail infrastructure in Australia 

continuing apace, despite the global economic 

downturn, we have openings for Professional, 

Senior and Principal signalling engineers in our 

Melbourne and Adelaide offi ces.

We need you

If your experience level is at least that of a solid 

design or project engineer with at least 7 years 

relevant experience, through to Senior or Principal 

engineer level, ideally gained in a consultancy 

capacity, and if you can combine this with excellent 

communication and report writing skills and project 

management experience, you’ll fi nd some of the 

world’s most exciting and challenging projects waiting 

for you at PB, along with equally impressive career 

opportunities.

The rewards

 In addition to help with relocating down under, you 

can expect a highly competitive salary and incentive 

package, a friendly and supportive workplace and 

a challenging learning environment at all levels. 

All this in the land of opportunity. What more could 

you ask for?

Join our team

To make the most exciting move in your career, please 

contact Dana Fitzgerald on +61(0)2 9272 1433 or 

email dfi tzgerald@pb.com.au


